Abstract. 2014 Light scattering studies have demonstrated the existence of a large scale periodic organization of the amphiphilic aggregates in magnetically oriented lyotropic nematic samples. This was first interpreted structurally, in terms of fluctuations of the concentration of the aggregates. The study described here rather suggest a textural interpretation, in terms of a periodic angular distribution of the directors. This organization corresponds to the roll structure associated with the backflow induced by the orientation of the aggregates in the magnetic field. These experiments constitute the first observations of coherent patterns of hydrodynamic origin in lyotropic liquid crystals.
J. Physique -LETTRES 41 (1980) [1] ) as an anisotropic aqueous solution of cylindrical aggregates of amphiphilic molecules [2] . These cylinders are packed with orientational order and the average direction of their axes defines the director. Light scattering studies of magnetically oriented samples have also demonstrated the existence of a large scale organization of the aggregates with a characteristic length of several ~m [3] . This was interpreted as being due to intrinsic periodic fluctuations of the aggregate concentration [3] and the term « macromicelles » was proposed to characterize such a superstructure [4] . However, optical studies of the orientation process of a sample in a magnetic field show the transient appearance of a periodic orientational distribution of the directors in domains of several Jlm [2, 5] The origin of such a periodicity in a nematic sample cannot be looked for in the competition between the magnetic and elastic terms only : it would lead to walls without organization [10] . The distortion of the director has to introduce a third term, for example a flexo-electric coupling, some layer arrangement as in smectic samples, or a hydrodynamic backflow [6] , for a periodicity to appear. In order to discriminate between static and dynamic phenomena we completed observations of the samples in the plane (Ho, no). Figure 3 shows the evolution of a line of defect initially parallel to no. This line is straight before the application of the field (a), it figure 2 for the thickest sample studied also reflects the tendency for a periodicity to settle along Ox. This relation of commensurability between -the thickness and the wavelength along Ox suggests another type of convective flow along this direction.
Finally we observed qualitatively similar phenomena with much thinner sample (20 and 35 ~m), the patterns are rather disordered but we can say that both wavelengths decrease with the thickness. 4 . Discussion. -The patterns in figures 2 and 5 have been analysed as resulting from the composition of two flows of convective type induced by the application of the magnetic field. One is in the (Ho, no) plane : the distance between the rolls (about 80 )mi) does not depend upon the thickness of the sample when it is larger than about 100 p.m. The other is in the plane normal to no : the distance between the rolls equals the thickness of the sample.
The primary effect to the field Ho is to reorient the director no of the planar sample in the (no, Ho) plane. In principle in a nematic sample where the magnetic energy should be stored as elastic energy the uniform mode of the Freedericksz transition should be observed alone [10] . The appearance of a periodic mode along no calls for the intervention of a term relaxing the elastic energy and the flow of matter, demonstrated in figure 3, suggests that it is a viscous relaxation. This aspect has been already considered in the case of thermotropic nematics [6] : the backflow associated with the rotation of the director makes an unstable periodic mode grow faster than the stable uniform mode, the period increases with the thickness in a bounded medium and stabilizes to a finite value in an unbounded medium, it decreases when the field increases. This description qualitatively agrees with our observations on the first family of rolls, our thinnest samples (20 and 35 gm) would correspond to the bounded situation whereas the thickness ones (180, 320 and 1 000 gm) would correspond to the unbounded situation, as well as the larger samples used for the first light scattering study [3] . The occurrence of a second family of rolls is not foreseen in this model; similar experimental situations also exist in thermotropic samples but this second mode, which has a larger wavelength than the first, is a weak correction which has not been considered theoretically. [11, 7] . The 10, [12] , the rotational viscosity, "11' may be larger. This is conceivable owing to the large dimensions of the cylindrical aggregate [7] .
A second information concerns the elastic constant and may be deduced from the wavelength, ~, of the first family of rolls studied above. Following [6] in the unbounded situation A2 --De r, where the diffusivity De is the geometrical mean between the diffusivity of orientation K/a and the viscous one ~2/P' For thermotropic [9] and lyotropic samples in a 15 kG field /~/2 are respectively 16 and 80 ~m so that De is larger in the first case than in the second one by more than one order of magnitude. If we consider that 172 and a2 are of the same order of magnitude and that p -1 in both cases it ensues that the elastic constant, K, is smaller in the lyotropic phase by about two orders of magnitude. This is supported by a rough estimation of K considering that it is the ratio of the interaction energy between nematic objects and their typical dimension [13] : here the energy which maintains the orientational order is about 300 K, or 0.4 x 10-13 erg [14] , the dimension 40 A, so that K would be about 10-' dynes whereas it is 10 -6 dynes in a thermotropic nematic ; moreover the flexibility of amphiphilic aggregates might also contribute in decreasing K.
Indeed the interest of lyotropic materials, when compared to thermotropic ones, would be their extreme variability : the shape, size and packing of the aggregates are very sensitive to the nature, concentration and temperature of the constituants in a way which might affect greatly the constants of the material.
